Abstract -B-chromosomes were found in a cytotype of Salvia coccinea (2n = 22+0-1B) naturalized in Western Ghats of India. The essential oil yield was very low in this population of S. coccinea. The deleterious action of the Bchromosome affected the essential oil biosynthesis and chemical characterization in this taxon.
INTRODUCTION
Salvia coccinea Buc'hoz ex Etl., the commonly called 'Scarlet sage' or 'Tropical sage' or 'Blood sage' is an ornamental plant often found as a garden escape. The karyotype of Salvia is characterized by the small size of the chromosomes and the widespread occurrence of B-chromosomes (Harley and Heywood 1992). The present investigation is carried out to detect B-chromosomes in the chromosomal complement of Salvia coccinea and to find out the probable cause of the essential oil scarcity in the plant.
MATERIALS AND METHODS
The experimental plants were collected from Kalpetta, Wayanad district, Kerala in the Western Ghats of India and voucher specimens are herbarized [Tomson Mani, 86004, (CALI) ]. Adventitious roots from the stem cuttings were used for the mitotic analysis. Fresh, clean root tips were pre-treated in a solution of aesculine with a pinch of saponin, initially at 5 0 C for 5 min, and then at 10-15 0 C for 1 hour. They were rinsed with distilled water and transferred to 3:1 solution of EtOH − acetic acid for 3 hr., followed by Acetoorcein squash techniques (Sharma and Sharma 1990) . Photomicrographs were taken with a Nikon Coolpix 5000 digital camera attached to a Reichert Microstar IV microscope. The percentage yield of the oil was determined by hydro-distillation of the plant material (shade dried leaves and flowers) for 4-5hrs., at 100 0 C using a Clevenger apparatus. Major essential oil components were detected by GC analysis.
Gas chromatography was carried out on a Perkin Elmer Auto system Gas chromatograph equipped with PE Nelson 1022 GC plus integrator and Flame ionization detector (FID). GC was carried out on a Carbowax 20m Column. The 
RESULTS AND DISCUSSION
The karyotype analysis revealed the presence of B-chromosome in S. coccinea (Figs. 1-3) . In some cells the B-chromosome occurs among other chromosomes (Figs. 1&3) , whereas in some other cells it was seen away from other chromosomes (Fig. 2) . Previous report confirms the preferential distribution of B-chromosome in another species of Salvia as well (Thoppil and Jose 1995) . The exceptionally small size of B-chromosome and the absence of centromeres indicate that B-chromo-somes may have arisen by fragmentation of A-chromosomes or by a greater degree of heterochromatinization (Parker et al. 1980) . The occurrence of B-chromosomes in the diploid cytotype of S. coccinea (2n = 22 + 0-1B) is relevant. It is well known that B-chromosome suppresses vegetative vigour (Jones and Rees 1982) . Moreover, B-chromosomes are prevalent in some species of Salvia cultivated and naturalized in the tropical regions (Harley and Heywood 1992; Thoppil 1993) .
Unlike most of the species of Salvia, which have an abundance of essential oil (Lawrence 1992), S. coccinea is characterized by a very low yield (0.08%) with α-humulene (53.04%), α-thujone (8.33%), germacrene-D (7.93%), globulol (5.29%), p-cymene (4.74%), α-farnesene (3.72%), acenaphthene (3.36%), δ-cadinene (2.85%), and aromadendrene (2.05%) as the major components. On the other hand S. coccinea growing in the temperate regions was described as an oil rich aromatic plant by Onayade et al. (1991) .
'Oil-poor' nature of this cytotype of S. coccinea may be due to the presence of B-chromosome in the cells, which in turn might have affected essential oil biosynthesis to some extent as a result of the decreased genetic content (Thoppil 1993) . Secondary metabolic products vary considerably between B and non-B plants, since B-chromosomes exert regulatory effects on other chromosomes, suppressing gene action (Jones and Rees 1982) . The change in the free amino acid pattern in the plants with B-chromosome (Sudarshan and Jagadishchandra 1984) supports this view.
Thus it seems probable that a correlation exists between the presence of B-chromosomes, environmental conditions and oil scarcity in the Salvia coccinea plants growing in the tropical regions of South India.
Figs. 1-3 -B-chromosomes exhibiting preferential arrangement in the metaphase stages in S. coccinea. Fig. 1 -B-chromosome (arrow) among other chromosomes. Bar = 1 µm. Fig. 2 -B-chromosome (arrow) deserted near the cell membrane. Bar = 1 µm. 
